intrODUCtiOn
To spend Medicaid dollars more effi ciently, CMS has encouraged Medicaid di rectors to adopt valuedriven health care (VDHC) initiatives. These initiatives in clude improving informational systems, providing health care cost and quality information to consumers, and develop ing incentives to encourage consumers to make high value health care choices (Smith, 2007) . The intent is to catalyze Medicaid consumers to make costeffec tive decisions to best meet their individual health care needs and preferences, which, in turn, is expected to control health care costs and raise quality.
Florida's Medicaid Program was one of the first to comprehensively embrace VDHC principles with its 2006 reform, although elements of this policy direction had already been implemented in other Medicaid Programs (FeltLisk et al., 2007; Greene, 2007; Milligan et al., 2006) . One key component of Florida's reform was requiring beneficiaries to enroll in health plans that offered different additional ben efits. For nonpregnant adults these plans additionally differed in terms of costshar ing requirements and benefit limitations. 1 A Medicaid agency document explained: "The standard state plan package is no longer considered the perfect fit for every Medicaid beneficiary, and the beneficiaries are getting new opportunities to engage in decisionmaking responsibilities relating to their personal health care" (Agency for Health Care Administration, 2008) .
Inherent in Florida's Medicaid reform, and in the larger VDHC policy direction, is the assumption that, when consumers are provided with comparative information and differentiated choices, they will make 1 The other key VDHC component in Florida's Medicaid reform is a financial incentive program to spark preventive care and participation in healthy behavior programs.
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Some have questioned how well equipped vulnerable populations like Medicaid con sumers are to take advantage of health care report cards (Davies, Washington, and Bindman, 2002; Rice, 2003) . According to the 2003 National Assessment of Adult Literacy, Medicaid consumers have health literacy levels approximately 80 percent the level of those with employersponsored health insurance (Kutner et al., 2006) . Most Medicaid consumers (60 percent) have either basic or below basic health literacy, which means they are not able to use charts and graphs for tasks such as determining the healthy weight range for someone given their height, or the age at which a child should receive a vaccine.
Not surprisingly, there is a linkage be tween skills in literacy, numeracy (the ability to reason with numbers and other mathematical concepts), or health literacy (which combines literacy and numeracy in a health context) and consumers' ability to comprehend healthrelated information and make informed choices. Studies have found, for example, that those with lower skill levels were less likely to comprehend quality differences between hospitals, to understand prescription drug warning labels, and to distinguish the differences between a health savings account plan and a traditional health plan (Davis et al.; 2006, Greene, Hibbard, and Tusler, 2005; Greene et al., 2008; Hibbard et al., 2007; .
Little research has focused specifically on how well Medicaid consumers make informed health care choices. One study found that Medicaid consumers were less likely to use comparative plan information than those with private coverage (63 ver sus 80 percent) and that they were consid erably less sure of their health plan choice (Farley Short et al., 2002) . In two field based experiments, researchers found that sending quality health plan report cards did not influence Medicaid consumer health plan choices (Farley et al., 2002a; Farley et al., 2002b) . In one of the studies, those consumers who reported reading the quality report did, however, make higher quality plan choices.
Recent evidence from Florida's Medicaid reform suggests that Medicaid consumers had very low awareness and knowledge of the Medicaid reform program early in the program's implementation (Coughlin et al., 2008) . More than onequarter (29 percent) of those surveyed soon after enrollment were not aware that they were enrolled in a Medicaid Reform health plan. Of those aware, almost onequarter (22 percent) reported that the State assigned them to a plan because they did not choose one themselves. The majority (55 percent) agreed with the statement that it was "hard to understand information about plans" and very few (less than 1 in 10) knew even approximately how many health plans were offered to them.
This mixed mode study, combining qual itative and quantitative research, builds on this prior research, investigating in greater detail consumers' health plan decisionmak ing process and identifying factors that inhibited informed decisionmaking. Using qualitative methods, we explored the fac tors consumers considered in selecting a health plan and the reasons why so many did not make a health plan choice. Using quantitative methods we examined three possible factors that may have inhibited informed decisionmaking. The first two were the role of literacy and numeracy in influencing comprehension of the Florida Medicaid reform health plan compari son chart. We hypothesized that higher numeracy scores would be associated with greater comprehension in this relatively loweducation Medicaid sample after con trolling for literacy. We also hypothesized the higher literacy scores would be associ ated with greater comprehension, adjusting for differences in numeracy.
The third factor was the complexity of the Medicaid health plan comparison chart. The official Medicaid health plan compari son chart in Duval County (includes the City of Jacksonville) was complex, with seven plans compared across 27 attributes. The font size in the chart was smaller than is recommended by low literacy guidelines and the structure was complex with infor mation on copayments and benefit limita tions nested in two columns under each plan (Figure 1) (Doak, Doak, and Root, 1996) . Prior experimental studies have found that providing simpler information can result in higher consumer comprehen sion and more high value choices (Gerteis et al., 2007; Hibbard et al., 2001; Hibbard et al., 2002; Peters et al., 2007) . We sought to simplify the presentation based on low literacy principles in order to test whether a revised version containing the same information would result in higher com prehension levels. We hypothesized that a less complex chart would result in greater comprehension of information, however, we were unsure whether the complexity reduction would be sufficient to help the less skilled or whether it might only help the higher skilled enrollees.
MetHODS

Qualitative Methods
The qualitative component examined con sumer attitudes and experiences with Medicaid reform health plan informed decisionmaking. A total of six focus groups were conducted (n=59) with Medicaid con sumers, who either were adult Medicaid beneficiaries themselves or had children who received Medicaid. Participants were recruited through flyers at public and non profit housing organizations for low income families in Duval County, Florida (one of the two counties that initiated Medicaid reform in 2006).
The focus group discussions centered on participants' health plan decisionmaking process, their attitudes toward health plan choice, and for those who did not select a plan-the reasons for not making a selec tion. The sessions were conducted in June, 2007, which was 10 months after Medicaid reform began its incremental enrollment process. Each session lasted 1 hour, and individuals received $15 for participating in a focus group.
The focus groups were audiotaped and fully transcribed. The transcribed inter views were each reviewed several times by the first author in order to identify themes derived from the data. Verbatim text blocks that corresponded to each theme were identified. These text blocks were then subsequently reviewed to identify sub themes and to refine concepts. We did not attempt to analyze differences in responses by subgroups.
Quantitative Methods
We used an experimental survey design to test whether simplifying the official Medicaid comparison chart improved com prehension, and to examine how important literacy and numeracy skills were for com prehension. We recruited a convenience sample of 122 participants through post ing flyers at public and nonprofit housing organizations in Duval County, Florida. This group included most, but not all of the focus group participants. 2 In order to participate, consumers had to be at least age 18 and had to either receive Medicaid themselves or have children receiving Medicaid. Participants completed a paper and pencil survey, which took approxi mately 20 minutes, and they received $8 for participation.
Respondents were given one of two ver sions of the Medicaid health plan compari son chart. We alternated which version was distributed to assure randomization. With randomization, differences in com prehension on the two versions of the comparison chart could be attributed to the charts, and not to differences in time of day or similarity among individuals who arrived together. Onehalf of the partici pants received a black and white copy of the actual chart used by Florida Medicaid in Duval County (version 5/2007), which compared 7 health plans. The comparison chart, shown in Figure 1 , compares the plans' health coverage benefits across 27 different areas (e.g. primary care physi cian, hospital inpatient, emergency room, and extra services). Benefit information for each plan was nested in two columns, one for costsharing requirements and the other for benefit limitations. Plan contact information was also listed. The font size for the comparison chart is 7. The official plan comparison chart was assessed as being appropriate for people with 15 years of education or more according to the Mosenthal and Kirsch's (1998) document complexity assessment. This readability assessment examines a chart's structure for complexity (i.e., whether the informa tion is in one column, multiple columns, intersected columns and rows, or a nested information within columns) and its den sity (i.e., the number of labels and items).
The other onehalf of participants re ceived a version of the plan comparison chart that the authors revised to reduce complexity and increase readability, while at the same time maintaining the differ ences between plans included in the origi nal chart (Figure 2 ). We made four key changes, which were based on principles for increasing readability for people with low literacy skills (Doak, Doak, and Root, 1996; Hibbard et al., 2002; Mosenthal and Kirsch, 1998) . First, rather than listing all 27 benefit areas, only those areas where there were differences among plans were listed. Second, instead of nesting infor mation on costsharing and benefit limita tions for each plan in separate columns, costsharing information was presented in one row and benefit limitations in another. Third, the plans were arranged from most generous to least generous based on cost sharing and extra benefits, rather than alphabetically. Fourth, the font size was increased from size 7 to 10, with labels as large as size 13 font. With these changes, the revised chart was still complex because of the number of plans and areas on which they were assessed. It was assessed as being appropriate for readers with at least a high school degree. To further reduce the complexity, we would have had to abandon our goal of creating a chart that preserved all the differentiating information included in the original chart.
Respondents were provided with one version of the health plan comparison chart (either the original or the revision) and asked to answer nine comprehension ques tions. Six of the questions asked respon dents to identify specific information from the chart. The following examples illus trate this set of questions: "How much do adults enrolled in Access Health Solutions have to pay for a clinic visit?" and "How many pairs of glasses can adults get in First Coast Advantage each year?" The remain ing three questions asked respondents to synthesize the information across the plans to identify the plan with "the most gener ous benefits", "the most limits on the ser vices it covers for adults", and the plan that "requires adult members to pay ($1$3) for the most medical services". Respondents were asked to select the one correct answer from a listing of six or seven pos sible response options. Such items tailored specifically to the information provided are often used to assess comprehension in health and healthrelated studies when comprehension of spe cific provided information for use in deci sions is the goal rather than understanding of general concepts (in which case a more generic scale validated in previous research could be used).
We then developed a comprehension index based on the number of correct answers to the nine comprehension ques tions. Because some comprehension items required identifying specific information from the chart while others required syn thesizing differences across all plans, we also created two subindices to test whether consumer skills or the revised chart would be related more to one sub index than another. We hypothesized that numeracy would be more important for synthesizing information across the chart since more complex processing was required, and that the revised chart, in which plans were ordered by gener osity, would have a greater impact on synthesizing information.
The identifying subindex included the six items that required identifying specific information from the chart. These items had a high level of reliability (Cronbach's alpha= 0.74). The synthesizing subindex included three items, though, the reliabil ity was low (Cronbach's alpha= 0.35). This is likely due to the fact that the synthesiz ing tasks were more complex, required a greater assortment of skills, were answered incorrectly by most participants (resulting in a floor effect that could have attenuated correlations between items), as well as the fact that there were fewer items.
Participants also completed numeracy and literacy assessments. The numeracy assessment used was an 8item subjec tive assessment that included questions such as: "How good are you at calculating a 15 percent tip?" and "When reading the newspaper, how helpful do you find tables and graphs that are parts of a story?" This subjective numeracy assessment is highly correlated with objective measures of numeracy, and research subjects have found it less stressful to complete (Fagerlin et al., 2007) . To assess reading literacy, we used a part of the Test of Functional Health Literacy (Passage B) as has been done by prior authors (Gazmararian, Parker, and Baker, 1999; Greene et al., 2008) . This passage tests literacy by using the Cloze procedure. The Cloze procedure tests whether a person can identify words that are missing from a passage of text. In this task, 20 words were missing from a pas sage on Medicaid and participants had to select which was the most appropriate of four words to fill the blank.
experimental Study analysis
The analysis began with basic descrip tive statistics of the overall sample and comparative characteristics of the two ran domized groups.
Next, we conducted factorial ANOVA tests, which simultaneously tested our three hypotheses that numeracy skill would be predictive of higher compre hension, that the revised version of the comparison chart would be predictive of higher comprehension; and finally, that the revised comparison chart would assist comprehension among more skilled (numerate or literate). We dichotomized subjective numeracy at the median score for our sample (4.3 on scale from 1 to 6). We conducted comparable analysis for lit eracy skills, dichotomizing literacy at its median (18 on a scale from 0 to 20).
We then conducted multivariate regres sion models to test the independent effects of numeracy, literacy, and plan compari son chart version on the comprehension index and its two subindices. Again, nu mer acy and literacy were dichotomized in these models.
To examine whether the impact of the revised comparison chart differed based on skill level, we tested whether models that included an interaction either between literacy and plancomparison chart type or between numer acy and plancomparison chart type improved the predictive power of the models. When the interaction provided a significant improvement in the Rsquare (at p<0.10), we presented the interaction model rather than the base model.
FinDingS
Study participants were mostly women (78 percent) and between the ages of 18 and 34 (57 percent), as is shown in Table 1 . The sample was overwhelmingly AfricanAmerican (90 percent), substan tially underrepresenting White Medicaid consumers (Bureau of the Census, 2000). Consistent with the low socioeconomic status of Medicaid consumers, respon dents' education attainment was relatively low. Onequarter (26 percent) had less than a high school degree, which was com parable to a random sample of Medicaid beneficiaries surveyed from Duval and Broward Counties (Coughlin et al., 2008) . The health status was also similar to that found in Coughlin and colleagues' study although our sample had fewer people in fair or poor health. This difference is likely due to the fact that our survey was conducted in person in common areas of a housing complex rather than by telephone in participants' home and suggests that our sample may be higher functioning than the Florida Medicaid population as a whole.
We found no statistically significant dif ferences in demographics or in skill level (literacy or numeracy) between those ran domized to the two experimental groups. As a result and given the limited sample size, we did not control for demographics in multivariate analysis.
attitude and experience with Plan Choice
Focus group participants responded positively to the idea of having health plan options. One participant said, "Having more than one choice is always good," and another explained, "You get a choice to choose who you want to work for you." Appreciating having choices among health plans, however, was not the same as com parison shopping for health plans.
Very few participants described compar ing the benefits and costs of the different health plans. Participants' appreciation of plan choice, instead, appeared to be grounded in a desire to switch health plans if there was a problem with their existing plan. One woman, who was par ticularly vocal about the benefits of health plan choice, but who let Medicaid make the health plan choice for her explained, "…if something don't go right or my doc tor should change and he don't take HealthEase no more, I can always say, 'hey, what [are] you taking?'" Just over onehalf of the focus group participants said that they had selected a Medicaid health plan, which is slightly lower than the 68 percent voluntary selec tion rate for Medicaid reform in its first year in both Broward and Duval Counties (Agency for Health Care Administration, 2008). Most who actively made a choice reported that they either decided to stay enrolled in their existing health plan or that they selected a health plan in order to continue seeing a specific doctor. "It was more important to me that their [the children's] doctor was using the plan, so it was like whatever comes with the plan was [okay]," one participant explained. Several also mentioned picking the plan because doctors were close by: "I chose it [health plan] because it's more accessible….I didn't have to go across town to get there, just down the street."
Although these are valid reasons for wanting to have health plan choices, they are not consistent with valuedriven health care since they are not catalyzing improved health care quality or reduced costs. Only a handful of participants reported compar ing the health plans based on their differ ent benefits and costsharing requirements. Of them, several described sticking with their existing plan or doctor because the differences in health plans were not too great. "I was already on Health Ease when I got the form. I was going to change but when I was looking through it, comparing what services, copayments… that mainly helped me decide that I would stay on it," explained one participant. Another said, "I stayed with Health Ease because the dif ference was so small and I had been with Health Ease for so long. I just stayed there with Health Ease." It was very rare that a participant could identify a specific plan characteristic that drew them to the plan. In one case when that happened, a woman said she had selected a plan because it offered $25 a month in overthecounter pharmacy products, yet two other plans offered the same benefit.
reasons for not Making a Plan Selection
Almost onehalf of the participants re ported that Medicaid assigned them to a health plan, and their reasons fell into one of three areas. Most commonly, partici pants said that they just didn't get around to making the decision: "Every day you'd say, I'm gonna get to that, and it gets to you first," and "I guess I just let it go past the time so they picked it for me."
Others described trusting Medicaid to make the best choice for them and simply appreciating that they had health cover age: "So I said I'll take a chance with what they give me and if I don't like it I'll call them back. But they did all right," and "I just took whatever they gave me and was grateful." A third group shared a related sentiment, that as long as Medicaid pro vided health coverage they were not inter ested in the specifics: "As long as the card is active and when I go to the doctor they don't say 'no, this is not active,' I'm fine. I don't want to read much more."
A number of focus group participants commented on being overwhelmed or annoyed by the Medicaid mailing, which may have been a factor in putting off mak ing a plan selection. One woman said, "Don't send the whole book. I hated read ing books in school let alone reading [about Medicaid health plans]." Others commented that the materials were not targeted specifically for them; "You only need one piece of paper, but you got 15 of them, [some] basically don't really pertain to you."
impact on Comprehension
Consumer comprehension of the infor mation contained in the plan comparison chart was generally poor. On average, respondents correctly answered fewer than onehalf of the nine comprehension questions correctly (mean of 4.3) and only 2 percent correctly answered all nine ques tions. The percent of questions correctly answered was higher for the identifying subindex (56 percent), than for the synthe sizing subindex (30 percent).
Numeracy skill was strongly predictive of the comprehension index and its two subindices. Less numerate participants had total comprehension scores that were 30 percent lower than more numerate participants (3.6 compared to 5.1 out of 9 possible, data not shown). The gap in scores was even greater for the synthesiz ing subindex, consistent with these items requiring more complex processing of numeric information. Although compre hension was low for both groups, the less numerate participants had scores onehalf the level of the higher numerate (0.6 com pared to 1.2 items answered correctly out of a possible 3).
In factorial ANOVA tests, the revised plan comparison chart did not result in higher comprehension levels on the full index or on the identifying subindex (Fig  ure 3) . For the synthesizing subindex, how ever, the revised plan comparison chart almost doubled the comprehension score for the higher numerate participants but not the less numerate. Among the higher numerate, 1.5 questions (out of 3) were correctly answered on average when viewing the revised chart, compared to 0.9 with the actual chart. Not breaking up the items into the two different types of com prehension items would have resulted in our missing this effect. Further analyses were conducted only on the two separate subindices.
Literacy skill was also strongly related to the identifying subindex, but not to the synthesizing subindex. Lower literate par ticipants had scores on the identifying subindex that were 42 percent lower than the higher literate participants (2.6 versus 4.5 out of 6 possible). Although Figure 4 shows a trend that the revised plan com parison chart resulted in higher identify ing subindex scores for higher rather than lower literate participants, this relationship was not statistically significant.
In multivariate analyses, we found that both literacy and numeracy skills were independent predictors of the identifying subindex (Table 2 , column 2). The revised plan comparison chart had no impact for lower literacy readers. Among those with higher literacy, however, it appeared to result in comprehension levels 0.6 points higher on the subindex than for those view ing the original chart [0.4(revised chart coefficient)+1.0 (revised chart and higher literacy coefficient)=0.6].
We see a similar pattern for the synthe sizing subindex. Again, the revised chart does not benefit those with low skills, in this case numeracy skills. Yet, it aids those with higher skills-boosting their scores by 0.6 points on the subindex compared to those viewing the original chart. It is nota ble that the full regression model for this index has approximately half of the predic tive power as that for the identifying sub index. The low Rsquared may be due to having less power because we used a sub jective numeracy scale (where scores are based on perceptions of one's own number skills) rather than an objective one (where math skill is tested).
DiSCUSSiOn
In 2006, Florida's Medicaid reform re quired consumers in two counties to enroll in health plans that differed in terms of benefits, costsharing requirements, and Scale for full comprehension index is 0-9, for Identifying subindex it is 0-6, and for the Synthesizing subindex it is 0-3. SOURCE: Greene, J., University of Oregon and Peters, E., Decision Research, 2009. additional services. The intent was to pro vide consumers with true choices among health plans so they could find the best fit for their individual needs, which in turn would create competition for higher qual ity, more generous health plans. This study examined consumer experiences making health plan choices and examined barri ers to consumers' comprehension of the health plan comparison charts used in the Medicaid Program. Our focus group participants reported having done little of the type of com parison shopping for health plans envi sioned by policymakers. The health plan characteristics that participants said influ enced their decisions were physician location, physician network, and prior enrollment in the plan. Although these are important considerations, only a hand ful said they had compared the plans' cost sharing requirements, benefits, or extra services when selecting a plan. This sug gests that voluntary choice, which is often used as an indicator of informed deci sionmaking, may overstate how informed health care decisions in fact are.
Our survey results uncovered several reasons for the lack of proactive choice of plan and further undermined the notion Scale for full comprehension index is 0-9, for Identifying subindex it is 0-6, and for the Synthesizing subindex it is 0-3. SOURCE: Greene, J., University of Oregon and Peters, E., Decision Research, 2009. that informed decisionmaking was taking place. Specifically, we found that Medicaid consumers in this study had very low comprehension of the Medicaid agency's health plan comparison chart. On aver age, consumers were able to correctly answer onehalf of the questions related to the chart material. They were more able to answer questions that asked them to identify specific information from the chart (e.g., about one plan or one benefit) than they were to answer questions requiring them to synthesize information across all plans (e.g., to identify the most generous plan). It is, however, this latter skill that consumers need to size up which health plan best meets their needs. This study also sheds light on a pos sible route towards helping at least some Florida Medicaid consumers make more fully informed health plan choices. The usual information provided on health plan choices was very complex. The chart the Medicaid agency provided was assessed as being readable for people with at least 15 years of education, when most Medicaid consumers have health literacy skills assessed as basic or below basic. We sought to simplify the plan compari son chart while maintaining all the differ ences across plans in the original version. We increased the font size, ordered the plans by generosity, eliminated categories where all plans offered the same benefit, and moved information so it was no lon ger nested in two columns per plan. These steps helped, but they were not enough. We were only able to lower the assessed skill level to 12 years of education. Not surprisingly, we found comprehension lev els for the revised chart were somewhat higher for those with higher literacy and numeracy skills, but they were unchanged for those with lower skill levels.
Further simplifying the plan comparison chart would be possible if only the most salient information was included. Given that prior studies have found that provid ing less information aids comprehension and that this is particularly true in less skilled populations , it seems likely that a reduction in the num ber of areas the plans were compared on would similarly help the less skilled more. This speculation awaits further research. Another way to simplify the comparison chart would be to simplify the Medicaid Program by limiting the number of health plan choices. While constraining choice may be counter to the notion of offering as diverse a set of options to consumers as possible, research in the field of psychol ogy suggests it might improve another goal-informed decisionmaking. Research has found that consumers are attracted to having more choices (as they were in this study), yet they are less likely to make a selection and often make poorer qual ity choices when they have more options (Botti and Iyengar, 2006; Hanoch and Rice, 2006; Iyengar and Lepper, 2000) .
Another reason for the low comprehen sion observed in this study is related to the low literacy and numeracy skills of many Medicaid consumers. We found that those with lower literacy and numeracy skills were substantially less likely to compre hend comparative health plan information, and that both skills are important for con sumer comprehension. On the one hand, this underscores the importance of con ducting further research on how to pres ent important information about health care choices so it is understood by lower skilled consumers. On the other hand, if we acknowledge that there will always be some consumers with low skill levels who will not make informed decisions, policy makers should consider how to default these consumers into health plans in a way that promotes their welfare (Thaler and Sunstein, 2003) . In other words, Medicaid agencies should create default algorithms that benefit individuals (and the program) by placing those consumers who do not select a plan into the most generous plan that allows them to maintain their pri mary care provider, rather than defaulting them equally across all the plans or to the cheapest plan. This approach of preserv ing choice, while acknowledging that some consumers need to be nudged in the direc tion that promotes their welfare, has been called libertarian paternalism (Thaler and Sunstein, 2003) .
Our findings should be interpreted con sidering the following limitations. While we selected focus groups as a methodology to better understand how some consumers made health plan choices and why other consumers did not make a choice, our find ings are based on a small, convenience sample in Duval County. As such, the find ings may not be generalizable to Medicaid consumers undergoing Florida's Medicaid reform, particularly where there are more plans to choose from (Broward County) or fewer plans (Baker, Clay, and Nassau Counties). Our sample was, however, com parable with overall Medicaid reform sta tistics with regard to the percentage who selected their own health plan.
The experimental component of this study has high internal validity because subjects were randomized to the different study conditions. Of course, the use of a convenience samples does raise the ques tion of the generalizability of the findings, in particular the absolute level of com prehension. However, since the cognitive processes that we studied are considered fundamental to the way that human beings process information, the relationships between variables observed in this study are unlikely to vary widely from those with other low income samples.
In sum, we find that Florida Medicaid reform's efforts to engage Medicaid con sumers in making health plan decisions has not been working as anticipated. Consumers' low literacy and numeracy skills made selecting among the many health plans too challenging for many of them. This was further complicated by the quantity of information included in the plan comparison chart, which was assessed as being appropriate for college readers. These findings are relevant broadly to valuebased health care initiatives, which require consumers to make (and assume that they do indeed make) informed choices. Effectively informing Medicaid consumers of the decisions they will have to make and facilitating effective decision making will be crucial to the success of any valuebased initiative.
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